ABSTRACT
Experience witha previously known technique for dissolving highly refractory materials is described. This technique, which seems to have been overlooked by most laboratories, has been found to have wide application.
It consists of sealing the sample with hydrochloric acid and an oxidant in a heavy-walled silica tube and heating to a suitable ternperature, usually between 100 and 350°C. The sealed silica tube is first placed in a steel shell to which solid carbon dioxide is added to compensate for the high internal pressure generated in the tube. Application of this dissolution method to refractory plutonium-containing materials is described in detail.
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The applications summarized here include work performed by K. S. 2) that has several small openings in the bottom which are covered with a thin layer of glass wool.
The encapsulated pellet is placed in the bottom of the steel shell, and a thin-walled metal cup, which has an i. d. of 7/8 in. , a perforated bottom, and a top flared to 15/ 16-in. diam. , is placed on top of the pellet.
The can and cup may be fabricated from any suitable material such as copper, brass, or steel, but should not contain soft-soldered joints.
A transparent, poly methyl methacrylate tube, having an o. d. of 7/8 in. , a wall thickness of 1/8 in. , and one sealed end, is constructed with an inside bevel on the open end.
This bevel allows the plastic tube to slide easily over a fused-silica or glass tube in the shell. The plastic tube makes a snug slip-fit in the cup which C1OSes the tube and supports the quartz tub e during its removal from the shell. The angle of which the tangent is to be used in the equation is expressed in degrees.
It is obvious from these data that pressures approaching 4000 lb. /in. 2 are reached during the heating of the sealed tubes, and the bursting pressure of some tubes may be exceeded. Hence, a compensating pressure external to the tube should always be used as a safety precaution.
The dimensions of the tubes used in the work described here were somewhat larger than those used to provide the data in Table I . The volume of a 12-in. length of tube having an 8-mm. bore is about 15.3 cc., and, to obtain pressures equal to those given in Table I , the acid volume should be 6.5 ml. For convenience, 7 ml. of acid was used in this work.
It is very important to follow the recommendation that the tube, when sealed, should never be more than half-full of solution.
-
Volume of Free Space in Steel Shell
Volume of free space, cc. = 4.75L-3.14 R2H
where L is the internal length of the shell in cm. R is the external radius of the tube in cm. H is the length of the sealed tube in cm.
The free space between the steel shell, shown in Fig.  1 A mixture of 5 to 7 ml. of 36% hydrochloric acid and 3 or 4 drops of 7070 nitric acid also may be used for the platinum metals, and some of these, such as iridium and iridium-platinum alloys, are dissolved at 100 to 15@ C. With the exception of highly refractory oxides which require heating for periods as long as 40 hr. , most samples are dissolved in 2 to 3 hr. For plutonium alloys and other materials that react to some extent with hydrochloric acid at room temperature, the acid is added dropwise to the sample and the initial reaction completed before the quartz tube is sealed. Cond"t" ons for dissolving t') minerals and rocks are described elsewhere. 4 The tube is held almost upright and rotated in a gas-oxygen flame.
As the tube softens, it is repeatedly bent slightly during the rotation, but pulling of the tube is avoided to prevent thinning of the walls. This process is continued until the diameter is quite small; then the tube is pulled slightly and severed by melting with the flame. This technique ensures against small orifices in the seal which might allow carbon dioxide to flow into the tube during the heating, causing a high internal pressure when the tube is removed from the shell. The sealed end is worked down in the flame to a nearly hemispherical shape. Tfis process is hastened by pressing the softened tip against a block of graphite or the tip of the burner to help shape it during the heating.
Inadequate chilling of the tube contents or prolonged working of the seal to obtain the correct shape will cause a slight internal pressure which may blow a small bubble or a hole in the soft, sealed end.
If this occurs, patch the hole with silica from a smal.1-diam et er rod (the thin end of the severed tube tip often suffices), rechill the tube by increasing the amount of dry ice surrounding it, and rework the sealed end to the desired shape. It often is better to accept a seal with a slightly pointed shape than to risk blowing a hole that requires patching. 
